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木霉(T. atroviride), 绿色木霉 (T. virens), 哈茨木霉( H. lixii), 康氏木
霉 (T. koningii); 内生四个种,为 棘孢木霉（T. asperellum）, 短密木霉（T. 
































































We chose two isolation media which can select Trichoderma spp from 
soil with high efficiency from five media. We isolated 187 Trichoderma 
spp from banana roots by the two select isolation media. There were 29 
endophyte Trichoderma strains. Seven Trichoderma species were identified. 
There were T. asperellum, T. atroviride, T. virens, H. lixii, T. koningii, 
T. brevicompactum, T. aureoviride. Three distinct distributions of 
Trichoderma have been observed in the roots of bananas (Musa sapientum 
L.)：The first one, T. asperellum and T. virens were found both inside 
and on the surface; the second, H. lixii, T. atroviride and H. koningii 
existed on the surface only, whereas the third, T. brevicompactum and T. 
aureoviride, could only be isolated from the inside. T. asperellum was 
the dominant species in epiphytes (60.7％) and endophytes as well (61.3
％). T. virens was the second largest population in the Trichoderma 
community of banana roots, the ratio of endophytes (10.7%) was lower than 
that of epiphytes (22.7%). 
For reveal the genetic distance and diversity of banana root 
trichoderma spp, we selected two AFLP primer pairs that can produce the 
most polymorphic fragments from six pair. The AFLP analysis revealed a 
high genetic diversity of Trichoderma with an interspecies polymorphism 
as high as 100%, a Nei’s genetic distance of 0.2292-0.4035 and a Nei’s 
genetic identity of 0.6680-0.7952. The genetic diversity of endophytes 
of the two largest populations of Trichoderma (T. asperellum and T. virens) 
was significantly lower than that of the epiphytes, which dominant that 
microenvironments of banana roots influence genetic structure of 
epiphytic and endophytic populations.  
By inoculation and micro-observation, we analyzed the distribution 















endophyte Trichoderma existed in the roots, stem and leaves. They grew 
inside and interval of banana cell and produced spores in the cells. 
Moreover, comparison was made between two inoculation methods：toothpick 
inoculation method and root injury method , we found that root injury 
method was more effective. 
Analyzed of antagonist activity of endophytes and epiphytes 
Trichoderma against Fusarium oxysporum f.cubense in vitro were carried 
out by the methods of dual-culture, bioactive metabolites test and 
micro-observation. Some T. asperellum and T. virens isolates displayed 
outstanding biocontrol ability; especial T. virens showed both forming 
distinct inhibition zones by metabolisms and inhibition of the growth of 
F. oxysporum by interaction of hyphae, moreover, they displayed 
outstanding antagonism ability in dual-culture experimence. By 
greenhouse experiment, we analysed the biocontrol ability of D21 and C6. 
We found that both of them could control the banana wilt effect that 
disease index declined from 37.15 to 19.55 and 25.25. 
Comprehensive study of this paper to prove that banana roots 
Trichoderma species were diversity, and the study results showed revealed 
that T.asperellum was dominant specie of banana roots. The genetic 
diversity of epiphyte Trichoderma was more abundant than endopyte 
Trichoderma, which in part revealed that the stable enviorment of inside 
banana slowed the evolution of Trichoderma, and in order to meet the 
variability of the soil environment that the epiphyte Trichoderma formed 
rich genetic diversity. Biocontrol experiments showed that endophytic T. 
virens C6 has a strong ability to control banana wilt, a better future.  
 






















香蕉枯萎病 早于 1896 年在巴拿马发生, 1935～1939 年在南美洲几个国家
大面积爆发,导致 90%以上的优质大蜜哈香蕉[GrosMichel (AAA)]发病,约有 430 
000 hm
2




台湾省发生香蕉枯萎病, 20 世纪 70 年代后流行,使台湾的香蕉面积从 高峰时
期的 50 000 hm
2



















香蕉枯萎病病原菌为 Fusarium oxysporum f.sp.cubenseE.F.smith Syn.et 


































harizianum) 、绿色木霉(T. viride)、钩状木霉(T. hamatum)、长枝木霉
(T.longibrachiatum) 、康氏木霉(T. koningii) 、绿粘帚霉(Trichoderma 
virens)[6]。 
2.1 木霉的研究及在香蕉生防中的应用 








。1982年，Howell,C.R发现T. virens对Pythium utimum ，Rhizoctonia 
solani及棉花枯萎病病原菌有生防作用[9]。1999年，Elad，Y等发现T. harzianum










年，M. Golam Mortuza和Lina L. Ilag就研究了木霉对香蕉焦腐病病菌




























表 1 应用于生物防治的木霉 
Tab.1 Evidence for, and effectiveness of, induced resisance in plants 





Plant Pathogens Evidence or effects Efficacy 
T. virens Cotton 
Rhizoctonia 
solani 




78% reduction in disease; 
ability to induce phytoalexins 
required for maximum biocontrol 
activity 







Protection of leaves 
when T-39 was present 
only on roots. 
42% reduction in lesion area; 
number of spreading lesions 
reduced 
T. asperellum Cucumber Pseudomonas 
syringae pv. 
lachrymans 
Protection of leaves 
when T-203 was present 




Up to 80% reduction in disease 
on leaves; 100-fold reduction 
in level of pathogenic 
bacterial cells in leaves 
T. harzianum; 
T. atroviride 





Protection of leaves 
when T-22 or P1 was 
present only on roots; 
production of 
antifungal compounds 
69% reduction in grey-mould (B. 
cinerea) symptoms with T22; 
lower level of control with P1. 






















Protection of leaves 
when Trichoderma 
strains were present 




59% and 52% protection from 
disease caused by C. orbiculare 















gliovirin对Pythium ultimum及Phytophthora sp具有很强的抑制作用[17]。 
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